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Introduction 
Malawi has high human immunodeficiency virus (HIV) infection 
rates. In 1993, 32% of mothers visiting the antenatal cI inic in an 
urban area, and 12% in rural areas, were sero-positive for HIV (1). 
The HIV epidemic is associated with a marked increase in the 
number of cases of tuberculosis in general (2) and extra-pul-
monary cases in particular (3, 4, 5) . In Malawi the number of 
tuberculosis cases has increased threefold from 6301 to 19195 
over the last 10 years (1986 - 1995). In the same period, the 
Queen Elizabeth Central Hospital in Blantyre registered 4 times 
as many tuberculosis cases in total, and extra-pulmonary tubercu-
losis increased twelvefold to 893 in 1995 (6). The greater 
increase at the hospital reflects the higher HIV infection rates in 
urban Malawi (7). 
The influence of HIV infection on diagnostic methods for tuber-
culous lymphadenitis is uncertain, despite clear descriptions of 
the non-reactive histopathology related to HIV infection (8). To 
develop recommendations for a protocol that takes into account 
limited laboratory facilities and availability of personnel at the 
district leveL, a prospective study was conducted to compare 
basic diagnostic procedures for tuberculous lymphadenitis with 
the results of histology and/or culture. The influence of HIV 
infection on these findings was assessed. The study took place in 
a routine outpatient department setting. Except for HIV testing, 
no additional resource was made available or used to carry out the 
research. 
Methods 
Selection of patients 
One hundred outpatients aged 15 - 55 years attending the 
Queen Elizabeth Central Hospital in Blantyre were selected dur-
ing the period April 1994 to April 1995. Patients who presented 
with lymphadenopathy in one or more extra-inguinal sites were 
issued with general antibiotics for 7-10 days and reviewed after a 
week. Patients who did not improve on treatment were included 
in the study. After pre-counselling and consent, blood for HIV 
testing was taken, and an appointment was made for needle aspi-
ration and lymph node excision. 
Procedures 
Under local anaesthesia, wide needle aspiration of an 
enlarged lymph node was performed with a 19-9auge needle 
(GEM et aI., 1993). The aspirate was spread on slides and dried 
in air. The same lymph node was then removed, cut in half, and 
macroscopically examined for caseation. Fluid from the cut sur-
face of the lymph node was spread on slides and air-dried. Slides 
were stained by the Ziehl-Neelsen (ZN) method and examined for 
acid-fast bacilli. Half of the lymph node was fixed in formalin 
and sent for histological examination. The other half was used to 
inoculate tuberculosis cultures. Blood sera were tested for HIV 
antibodies. 
Definition of tuberculosis lymphadenitis 
The diagnosis of tuberculous lymphadenitis was established when 
the culture yielded mycobacteria and/or a histology result showed 
granulomatous and caseating lymphadenitis consistent with tuber-
culosis (this was the definitive standard technique). Non-tuber-
culous lymphadenitis was diagnosed when both histology and 
culture results were inconsistent with tuberculosis. 
Results 
From 100 patients enrolled in 52 cases all procedures were carried 
out in accordance with the protocol. Incomplete results were 
related to unrecorded observations, lost specimens, sending incor-
rect specimens, and the fact that 10 patients failed, for unknown 
reasons, to report for their surgical procedures. Thirty-eight of 
these 52 patients (73%) were diagnosed as tuberculous Iym-
I 
phadenitis, and 32 of the 38 (84%) were HIV se,Wpositive. Non-
tuberculous lymphadenitis patients had slightly lower HIV 
seropositivity (11/14 or 79%). The HIV status of the 48 patients 
excluded from further analysis was similar, 85% (40/47) were 
HIV seropositive. 
Acid-fast bacilli were detected in 3 wide needle aspirates 
and 4 biopsy smears, and histology or culture, giving a positive 
predictive value of 100% confirmed all. In all these cases, macro-
scopic caseation of the excised lymph node was observed (Table 
1). Macroscopic caseation was observed in 35 cases and tubercu-
losis was confirmed in 31 of them, giving a positive predictive 
value of 89%. All the isolates grown in the culture were identi-
fied as Mycobacterium tuberculosis. 
Table 1. Sensitivity, specificity and predictive values of diagnos-
tic procedures for tuberculous lymphadenitis compared to histol-
ogy and/or culture. 
Predictive value 
Sensitivity Specificity Positive Negative 
Wide needle 
aspiration 
Direct smear 8% (3/38) 100% (14/14) 100% (3/3) 29% (14/49) 
Biopsy 
Caseation 82%(31/38) 71 % (10/40) 89% (31/35) 59% (10/17) 
Direct smear 11%(4/38) 100% (14/14) 100% (4/4) 29% (14/48) 
Histology 82% (31/38) 100% (14/14) 100% (31/31) 67% (14/21) 
Culture 61 % (23/38) 100% (14/14) 100% (23/23) 48% (14/29) 
Combinationa 82% (31/38) 71% (10/14) 89% (31/35) 59% (10/17) 
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Yield of diagnostic procedures 
Histology, caseation and culture detected a high proportion of 
cases (Table 2). The contribution of wide needle aspiration and 
biopsy smears was low. 
Table 2 Yield of diagnosis procedures for Tuberculous 
lymphadenitis 
Tuberculosis patients 
All HIV" positive HIV8 negative 
No. of patients 38 32 6 
Wide needle aspiration 
Direct smear 3 (8%) 3 (9%) 0 
Biopsy 
Caseation 31 (82%) 26(81%) 5 (83%) 
Direct smear 4 (11%) 4 (13%) 0 
Ifistology 31 (82%) 25 (78%) 6 (100%) 
Culture 23 (61%) 18 (56%) 5 (83%) 
Combination" 31 (82%) 26(81%) 5 (83%) 
"Human immunodificiency virus 
bW,de needle aspiration direct smear + biopsy caseation + 
biopsy direct smear. 
Table 2. Yield of diagnostic procedures for tuberculous Iym· 
phadenitis 
Diagnostic yield related to HIV status 
All confirmed tuberculosis patients with acid-fast bacilli found in 
aspirates and biopsy smears were sero-positive for HIV. All 6 
HIV seronegative tuberculosis patients were histologically diag-
nosed as tuberculous lymphadenitis. Only 25 of the 32 HIV 
seropositive patients were diagnosed by histology (fable 2). No 
statistically significant association was found between th~ results 
of aspiration, biopsy smears or histology and HIV status. 
Results of histology and culture were both indicative of 
tuberculous lymphadenitis in 16 of 38 cases, 5 of the 16 were HIV 
seronegative and 11 were seropositive. With the remaining 22 
cases; only one of the 2 procedures gave a positive result for 
tuberculosis, 7 by culture and 15 by histology. One patient with 
a histology result consistent with tuberculous lymphadenitis (but 
a negative culture) was seronegative for HIV; all the other 21 
cases were HIV positive. The HIV status of the tuberculous lym-
phadenitis patients suggest a negative influence of HIV infection 
on the possibility of both histology and culture being indicative of 
tuberculosis (odds ratio [OR=0.10) 
Histology and culture: sensitivity and negative predictive values 
The results of histology and culture on their own were 
compared with the combined outcome of both tests to estimate 
sensitivity and negative predictive values (fable 1) 
Histology was indicative of tuberculosis in 31 of 38 diag-
nosed cases of tuberculous lymphadenitis, giving a sensitivity of 
82%. Growth of M. tuberculosis occurred with 7 of 21 histolog-
ically non-tuberculosis cases. Histological examination therefore 
had a negative predictive value of 67% (14/21). 
Cultures gave positive results for tuberculosis in 23 of the 
cases, a sensitivity of 61 %. Histology was positive for tuberculo-
sis in 15 of the 29 patients with negative cultures, a negative pre-
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dictive value of 48% (14/29) for cultures. 
Discussion 
Wide needle aspirations and biopsy smears made only small con-
tributions to the diagnosis of tuberculosis lymphadenitis (8% and 
11 %, respectively). Others have reported higher sensitivities, 
varying from 28% (9) to 35% for aspiration and 53% for biopsy 
smears (10), There are three possible reasons for the higher yield 
in other reports. Firstly, other studies include in-patients (9, 10), 
who present in a later stage of H IV infection and tuberculosis (II) 
with a more highly compromised immune system. More acid-fast 
bacilli can be detected in their lymph nodes. Secondly, other stud-
ies included patients for whom only smears were examined to 
confirm tuberculous lymphadenitis (10), thus increasing the num-
ber of positive results. Thirdly, our study ellcluded sputum posi-
tive patients since further investigations would not have resulted 
in different treatment of the patient (10). A study of out-patients 
in rural Zambia (12) also reported relatively low yields from 
smear results, 12% for aspirates and 15% for biopsies. 
In contrast to the low yield of aspirate and biopsy smears, 
macroscopic caseation of excised lymph nodes gave a high yield 
in our out-patient department setting, similar to that of histology 
(82%) and higher than culture (61 %). The overall positive pre-
dictive value of diagnosing tuberculosis by macroscopic caseation 
was 89%, but it improved during the second part of the study 
(patients no. 51 - 100) to give a positive predictive value of 100% 
(15115). The improvement could have been due to experience 
gained, and to the fact that only one surgeon carried out the pro-
cedures, instead of 4. This is an encouraging result, but it reminds 
us of the need for proper supervision and guidance when new pro-
tocols are introduced. 
If the "stepwise" addition of the 3 simple diagnostic meth-
ods was followed (10) a cumulative total of 31 of the 38 proven 
tuberculous lymphadenitis patients was detected retrospectively: 
firstly, (1) ZN staining of wide needle aspirates diagnosed 3 
patients., (ii) macroscopic caseation found 28 more, (iii) biopsy 
smears did not detect any case of tuberculosis that hlid not been 
found by the previous 2 methods. 
The contribution of aspiration might be improved by 
adding an observl!tion described (9): in 41% of the cases with 
macroscopic caseation, caseation was also seen in the wide nee-
dle aspirate, with a positive predictive value of 1()()4Jf, for tubercu-
lous lymphadenitis. This aspect was not cove~d in our study 
although the surgeons sometimes spontaneously reported (but did 
not record) macroscopic caseation of the aspinte. 
Negative predictive value of histology 
In many sub-saharan African countries, results of histo-
logical examination are often used as the standard. Our study 
revealed a negative predictive value of 67%, implying that tuber-
culosis was not identified in 33% of patients with negative histol-
ogy results. If histology had been the only available diagnostic 
procedure, 18% of the tuberculosis cases would not have been 
detected and treated. This raises concerns about the effectiveness 
of histology as a single tool with which to diagnose tuberculous 
lymphadenitis. 
Does HN infection influence results of diagnostic procedures? 
There is no dispute that the HIV epidemic has contributed 
to changing patterns of tuberculosis-infection. More contentious 
is the effect of HIV infection on diagnostic methods (13, 14, 15, 










































ous bacilli in the lymph nodes of tuberculous lymphadenitis 
patients infected with HIV, have been described clearly (8), the 
influence of HIV on the yield of diagnostic methods for tubercu-
lous lymphadenitis is less certain (9, 10). 
Our studX ~uggested that 1·IlV seropositivity of tubercu-
lous lymphadenitis patients decreased the possibility of histology 
and culture both being indicative of tuberculosis (OR=O. to). In 
addition, the results tentatively suggested that histology is a more 
sensitive tool to diagnose tuberculosis in HIV seronegative 
patients, all of whom were diagnosed by histology, compared 
with only 78% of those who were HIV seropositive. However, 
due to the low numbers in general, and especially of HIV seroneg-
ative patients, no significant association was found. Our finding 
that HIV infection might decrease the sensitivity of diagnostic 
procedures for .tuberculous lymphadenitis needs further investiga-
tion. 
Recommendations 
The loW return rates in our setting reflect the difficulties of 
research in routine settings outside a research enviromnent. A 
protocol for diagnosing tuberculous lymphadenitis should there-
fore be simple and pro-active, reducing the chance of a missed 
diagnosis due to difficulties in protocol procedures. Therefore, 
we suggest primarily the use of 4 simple methods to diagnose 
tuberculous lymphadenitis as shown in the Figure. 
Lymphadenopathy patients n9t responding to general antibiotics 
Wide Needle Aspintioa 
1. Macroscopic caseation -> positive->Tuberculous lymphadenitis 
negative' 
2. Smear for AFB ->positive ->Tuberculous lymphadenitis 
negative 
Lymph Node Excision 
3. Macroscopic caseation -> positive ->Tuberculous lymphadenitis 
negative 
4. Smear for AFB -> positive -> Tuberculous lymphadenitis 
negative 
Histology and. Culture 
Figure." Protocol for diagnosis of tuberculous lymphadenitis 
l,ISing 4 simple techniques 
These 4 methods have achieved 100% positive predictive 
values for diagnosing tuberculous lymphadenitis in earlier studies 
(9, to), and can easily and safely be carried out at district level. If 
any of these tests is positive, the diagnosis of tuberculous lym-
phadenitis can be made and there is no need to make further 
investigations, thus saving both cost and time. The recording of 
caseation of the wide needle aspirate should increase the useful-
ness of wide needle aspiration in an out-patient department set-
ting. We expect that 80 - 95% of tuberculosous lymphadenitis 
cases can be diagnosed by these methods in a timely and cost-
effective manner in areas with high prevalences of tuberculosis 
and HIV infection like Malawi. 
Conclusions 
The contribution of aspirate and biopsy smears in diagnosing 
tuberculous lymphadenitis in out-patients was low. In contrast, 
examination for macroscopic caseation of the cut surface of 
lymph nodes had high sensitivity. Our study raised concern that 
sophisticated procedures such as histology and culture, which are 
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developed to diagnose tuberculosis, fail to do so, especially with 
HIV-associated tuberculous lymphadenitis. Histology missed 
18% of the tuberculosis cases, all of whom were seropositive for 
HIV 
There is a need to develop simple, pro-active methods to diag-
nose tuberculous lymphadenitis in out-patient departments. Four 
simple methods, which can easily and safely be carried out at dis-
trict level, should diagnose 80-95% of tuberculous lymphadenitis 
cases in a timely and cost effective ma.nner. 
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